Summary
Previous longitudinal studies have demonstrated the importance of measuring stability of risk factors over time, in order to correct for attenuation bias. The present aim was to assess the stability of scores for eight psychometric scales over a 2-year period, and whether stability differed by socioeconomic position. Baseline data were collected during 2003-2004 from 1007 men and women aged 45-69 years. Follow-up data were collected in 2006 from a total of 795 men and women. Analysis showed that stability over 2 years was moderate and tended to be lower in groups of low socioeconomic position. It is suggested that correction of attenuation bias is relevant in longitudinal studies for psychosocial factors, especially for groups of low socioeconomic position.
There is today rich evidence for the impact of psychosocial factors on health. Thus, measures of depression, vital exhaustion and hopelessness have been shown to predict morbidity and mortality, while measures of self-esteem, mastery, perceived control and sense of coherence have been shown to predict reduced risk of poor health (Barefoot, Dodge, Peterson, Dahlstrom, & Williams, 1989 , Appels & Otten, 1992 Berkman, 1995; Penninx, van Tilburg, Boeke, Deeg, Kriegsman & van Eijk 1998; Rosengren, Orth-Gomér & Wilhelmsen, 1998) . Moreover, people of low socioeconomic position have poorer health prospects and they have also, in general, less favourable levels of psychosocial factors (Baum, Garofalo, & Yali, 1999; Taylor & Seeman, 1999; Kristenson, Kucinskiene, Bergdahl & Orth-Gomér, 2001) . Imbalance between exposure to psychosocial stressors and availability of psychosocial resources may be one mediating mechanism of the social gradient in health (Adler & Ostrove, 1999; Marmot & Wilkinson, 2000) .
Importance of follow-up studies
The present study is part of a planned larger prospective study designed to test whether psychosocial factors and psychobiological mechanisms could explain socioeconomic differences in health. Previous longitudinal studies on traditional risk factors, such as serum lipids and blood pressure levels, have demonstrated the importance of panel studies to measure the stability of risk factors over time (Clarke, Shipley, Lewington, Youngman, Collins, Marmot, Peto 1999) . Based on this information, correction of attenuation bias can be made, thereby increasing the accuracy of risk estimates (Winne & Belfry, 1982; Muchinsky, 1996; ). However, we found few studies of this kind which focused on measurement of psychosocial factors by psychometric scales. To our knowledge, no study have yet estimated the stability of several psychometric scales over time at one occasion, neither has stability of scales in relation to different indicators of socioeconomic position been assessed. The main aim of this study was therefore to assess the stability of eight psychometric scales (self-esteem, mastery, perceived control, sense of coherence, cynicism, hopelessness, vital exhaustion and depression) over a 2-year period. A second aim was to analyze whether the stability of each psychometric scale differed by socioeconomic position.
Method

Participants
This study is based on data from the Life conditions, Stress and Health (LSH) study, which is a longitudinal study targeting social differences in the incidence of coronary heart disease in a normal population of men and women (non-patients) drawn from a region in the southeast of belonging to any of the catchments areas of 10 primary health care centres in the southeast of Sweden (response rate 62%). Participants fulfilling these requirements were randomly selected via the National Population Register. Exclusion criteria were serious disease and difficulties in understanding the language. Data collection at baseline included self-reported data via postal questionnaires, and measures of blood pressure, anthropometrics assessment and blood sampling during a visit to a primary health care centre. Follow-up data were collected by a questionnaire in 2006 from a total of 795 men and women (response rate 80%) of whom 300 were randomly selected to go to a primary health care centre for clinical measures. Comparison with national data (Statistics Sweden 2003) suggested that the respondents recruited at baseline were reasonably representative for the Swedish population in terms of age, sex, civil status, and education.
Measures
Self-reported data were collected from a postal questionnaire for the following eight scales.
Number of items, score range and reliability coefficients (Cronbach alpha) at baseline and after 2 years are presented for each scale in Table 1 .
Coping ability is a cognitive appraisal of a certain situation, where resources to meet with a challenge are mobilized (Kurtz, Kurtz, Given, & Given, 2008) . The Mastery scale by Pearlin and Schooler (Pearlin & Schooler, 1978) was used. It aims at capturing the ability to cope with potential stressors in everyday life and addresses the extent to which one regards one´s life chances as being under one´s own control. The scale is constructed of 7 items with 4 answer categories on a Likert scale, resulting in a sum score range of 7-28 where 7 is considered "no mastery" and 28 is "high mastery". Self-esteem is usually regarded as a personality trait (Kurtz et al. 2008 ) and measures the positiveness of one's attitude towards oneself. The self-esteem subscale from Pearlin and Schooler (Pearlin & Schooler, 1978) was used. The scale is constructed of 10 items with 4 answer categories on a Likert scale anchored by10: low selfesteem to 40: high self-esteem.
Perceived control measures the extent to which an agent perceives that he/she can intentionally produce desired outcomes and prevent undesired ones (Skinner, 1996) . This is usually described as a trait, however open to social influence (Cassidy & Davies, 2003) . The construct by Bobak, Pikhart, Hertzman, Rose, & Marmot (1998 was administered. The scale is constructed by 11 items with 5 answer categories on a Likert scale anchored by 0: no control to55: high control.
The three dimensions of the sense of coherence concept cover the (cognitive) ability to define life events as less stressful (comprehensibility), to mobilize resources to deal with encountered stressors (manageability) and motivation, desire, and commitment to cope (meaningfulness).
Sense of coherence is supposed to be a stable trait, manifested by the end of young adulthood and thereafter showing only minor fluctuations (Antonovsky, 1993) . The 13-item questionnaire by Antonovsky (1984) While the constructs above could be seen as measuring traits or cognitions, the three scales below were designed to measure emotional states, hence, the stability of these could be anticipated to vary more. Hopelessness describes negative attitudes and feelings toward the self and the future, and is measured by the two items developed by Everson , Goldberg, Kaplan, Cohen, Pukkala, Tuomilehto, Salonen (1996) : "I feel that it is impossible to reach the goals I would like to strive for" and "The future seems to me to be hopeless, and I can't believe that things are changing for the better." Response alternatives are given on a 5-step Likert-scale anchored by 0: high hopelessness and 8: low hopelessness.
Depression includes negative affect as a primary component and was measured according to the Centre for Epidemiologic Studies Depression scale (CES-D) (Radloff, 1977) . Response alternatives were on a 4-step Likert scale with a score range of 0-60, where 60 signals severe depression.
Vital exhaustion is a state measured by a battery of 19 items derived from the original 21-item questionnaire developed by Appels & Otten (1992) . The questionnaire includes questions on fatigue, irritability, depressed affect, and personal accomplishment, and a typical item is "I sometimes feel that my body is like a battery that is losing its power". The item subset used in the Life conditions, Stress, and Health study has been validated by Koertge, Al-Khalili, Ahnve, Janszky, Svane, & Schenck-Gustafsson (2002) . Response alternatives were on a 3-step Likert scale with a sum score range of 19-57 where 57 is considered complete exhaustion.
Education was measured by number of years in school: 9 years or less, 10 or 11 years, 12 or 13 years, and 14 years or more. The dichotomized measure was coded as low education (9-11 years) and high education (12-14 years).
Occupational position was measured according to the Swedish SEI-coding system (Statistics Sweden, 2003) where unique codes are assigned each occupational group, depending on the educational requirements for that particular occupational position. Each group was referred to one of four categories, resulting in unqualified manual workers, qualified manual workers, unqualified non-manual workers, and qualified non-manual workers including managerial. The dichotomized measure was coded as low occupation (all manual workers) and high occupation (all non-manual workers).
Procedure
The statistical analysis was performed separately for each of the eight psychometric scales. All analyses were based exclusively on those participants who answered the questionnaire at both time points. For descriptive purposes, mean values, standard deviations (SD) and changes over time (delta change) with 95% confidence intervals (CI) were calculated. The stability of the psychological scales over a 2-year period was estimated by test-retest Pearson correlation coefficients adjusted for age. In order to test the significance of the difference between correlation coefficients in low vs high socioeconomic position, the correlation coefficients were converted using Fischer's r-to-z transformation. For each psychometric scale, a repeated measures analysis of variance adjusted for age was applied to examine whether there were any mean changes between the two groups of different socioeconomic position between time point I and II. This 2 (group) x 2 (time) analysis used socioeconomic position as a between-group variable and time as a repeated measure, enabling the investigation of (a) differences in mean scores of the psychometric scales between groups of high and low socioeconomic position (b) differences in mean scores on psychometric scales between time point I and II and (c) the interaction of these effects. For all analyses, a difference was considered statistically significant at p < 0.05. 
Results
Stability of correlation coefficients
The test-retest correlation coefficients ranged between .52 -.74 with the highest values noted for self-esteem, sense of coherence and vital exhaustion which were all over .70 while the lowest values were noted for hopelessness and perceived control; .52 and .58 respectively ( Table 2) . Test-retest coefficients tended to be higher in groups of higher socioeconomic position. Significant differences in test-retest coefficients between groups with high and low socioeconomic position were noted: for education, significant differences in stability were found for self-esteem (.79/.66; p<0.001) and perceived control (.64/.53; p=0.04) ( Table 3) .
Among occupational groups, a significant difference in stability was found for cynicism (.70/.56, p=0.003) ( Table 4) .
Changes in mean values over time
Comparisons of means between baseline and follow-up (delta change) within subgroups of respective measure of socioeconomic position showed very few significant changes. However, significant differences in mean scores at baseline between subgroups of socioeconomic position were noted for self-esteem and perceived control (lower scores in low-status groups; p<0.05) and for cynicism and hopelessness (higher score levels in low-status groups; p< 0.05).
As for changes in means over time between subgroups of respective measure of socioeconomic position, only hopelessness showed a significant difference, as scores on hopelessness decreased among those in the lower occupational status category, while they increased slightly in the high-status group.
Discussion
Stability over 2 years
Our main aim was to estimate the stability in responding to eight psychometric scales over two years and also to assess whether these measures differed by socioeconomic position. The observed test-retest correlations coefficients ranged from .58 to .74, with tendencies for all scales to have higher stability among groups of high socioeconomic position. While for most scales few previous studies were available for comparison, the scale measuring sense of coherence has been carefully studied. Test-retest correlations have shown a stability ranging from .69 to .78 (1 year), .64 (3 years), .42 to .45 (4 years), .59 to .67 (5 years) to .54 (10 years) (Antonovsky, 1993) . The present 2-year coefficient of .72 can also be compared with Swedish data from a 5-year stability study in a general population aged 25-74 years, where Nilsson, Holmgren, Stegmayr and Westman (2003) reported a Pearson correlation coefficient of .57 (p<0.01). For the other scales tested in our study, only short-term based test-retest correlation coefficients have been reported; for self-esteem a coefficient of .85 was reported from a test of 28 students over a 2-week interval (Bowling, 2001 ) and for depression, correlation coefficients ranged from .51-.59 depending on length of time passed (from 2 weeks up to 8 weeks) (Radloff, 1977) . No previous test-retest studies of coping, cynicism, hopelessness, perceived control, or vital exhaustion were found.
Stability in groups of high and low socioeconomic position
A more general question is if corrections need to be done separately for people of high and low socioeconomic position. This led us to the second aim; to compare the profiles of the psychological scales for groups of high and low socioeconomic position. Coefficients differed significantly for self-esteem and perceived control among high and low status groups of education, and for cynicism among groups of high and low occupation. It is interesting to note that significant differences in stability between high-status and low-status individuals were seen mainly for traits, but also for scales where people of high socioeconomic position had healthier baseline values (i.e. higher scores on self-esteem and sense of coherence, and lower scores on cynicism). This is in line with previous research showing that high-status people in general have better resources to cope with stressful challenges, and adding to this, that these resources are distinguished as more persistent and cognitive rather than affective (Gallo & Matthews, 2003) . As some of the scales are designed to measure current mood states, which are most likely to be cyclic and aperiodic (Radloff, 1977) , these scales are also expected to be less stable than trait measures, hereby generating lower correlation coefficients(about .10) than for tests measuring more stable traits (Streiner & Norman, 1995) . Notably, while some of the tests measuring affect had low test-retest coefficients, e.g. hopelessness (r = .52), the pattern was not complete as vital exhaustion had one of the highest estimates (r = .74). However, measures of stability are dependent also on psychometric properties in terms of reliability, which was measured by Cronbach alpha.
Reliability and measurement error
Internal consistency was generally high for all scales, with Cronbach alphas ranging from .70-.94, with the majority of instruments around 0.85. This meets with references to recommended acceptable levels found in the literature (Bowling, 2001; Streiner & Norman, 1995) . Our data correspond well with results from previous studies. For sense of coherence, we noted Cronbach's alpha to .82-.84, while Nilsson et al. (2003) reported an alpha of .79 at baseline and .81 at follow-up. In a review of 5 published studies using the SOC 13-instrument, Antonovsky ((1993) reported an average alpha of .82 (range .74-.91). As for coping, our results (.76) corresponds well to earlier reported alphas of .71-.75 by Schieman, Nguyen and Elliott (2003) while for perceived control, alpha in our study was .69/.72 as compared to .65 (Bobak, Pikhart, Rose, Hertzman, & Marmot, 2000) . Cronbach's alpha for cynicism was .86/.89 in our study, which is in line with earlier studies; .84 (Greenglass & Julkunen, 1991) .81 (Everson, Kaplan, Goldberg, Salonen, & Salonen, 1997) .80 (Julkunen & Ahlstrom, 2006) .84 (Haukkala & Uutela, 2000) . Cronbach alpha for depression was .87 in our study, which is in line with earlier findings of .85 and .90 (Radloff, 1977) and.88 (Knight, Williams, McGee, & Olaman, 1997) .
Vital exhaustion in our data generated an alpha of .94 which also corresponds to earlier findings for this instrument: .87 (Raikkonen, Hautanen, & Keltikangas-Jarvinen, 1994) and .93 (Koertge et al., 2002) .
A corrected estimate of stability
For scales with very few items, reliability is expected to be low. To assess a potential way of further refining the estimate of stability, the correlation coefficients were corrected for variance explained by magnitude of reliability. Thus the Pearson correlation coefficients was divided by the integrated measure of reliability, yielding a correlation between the error-free scores which was calculated according to the formula: r = r/√c 1 c 2 (Fleiss, 1986 ) (data not shown). The corrected correlation coefficients gave higher estimates than the uncorrected coefficients and ranged between .82-.88 for psychosocial resources (coping, self-esteem, perceived control and sense of coherence) and between .72-.78 for psychosocial risk factors (cynicism, hopelessness, depression and vital exhaustion). The pattern which emerges after dividing stability measures with reliability measures, resulting in higher stability estimates for traits than for states, is in line with what could be expected from psychometric theory (Streiner & Norman, 1995) and thus speaks in support for the validity of this procedure. Bowling (2001) emphasize that researchers need to show some caution in making firm recommendations on how high coefficients of reliability should be, as these will invariably be dependent on the type of population sample studied. Also, if the true variation for a psychosocial factor is small (if the sample is homogeneous) the relative importance of measurement error will become greater. Hence, both reliability and stability coefficients will be lower than if the sample was more heterogeneous. One way to assess the homogeneity of variance is by comparing the standard deviations. In our sample, the standard deviation for a scale was similar at baseline and follow-up, indicating homogeneity of variance between the two occasions.
Relevance of test-retest stability studies
Stability measures for psychometric scales over a 2-year period will allow for correction of estimates in further prospective studies. This need for correction is emphasized by previous research which has underlined the impact of time on the magnitude of regression dilution ratios for blood pressure and blood cholesterol (Clarke et al., 1999) . Analyses have shown that uncorrected associations of disease risk with baseline measurements may underestimate the strength of the actual associations with these risk factors during the first decade of exposure by about one-third, the second decade by about one-half, and the third decade by about two-thirds.
To correct for regression dilution, repeated measurement of risk factors over an interval may be required after baseline for a sample of participants (Clarke et al., 1999) .
Further, it is of importance to note that as reliability is a property of the scores on a particular test for a given group of respondents, consistency and correlation coefficients cannot simply be assured to apply to another study unless the sample is similar in composition and variability to the group from which the original values were drawn, as in the case of "reliability induction" (Vassar, Jason & Hill, 2008) . Antonovsky (1993) also pointed to the importance of acknowledging the intimate link between reliability coefficients and the population to which the test is applied -"reliability is relative" (Streiner & Norman, 1995) . The same issue should hold for stability estimates. However, for the majority of the psychometric scales studied here, stability estimates over time have so far not been explored, making comparison difficult. In this study, data are presented which indicate what can be expected for a normal, middle-age Western population including equal proportions of men and women. These data might be useful to other researchers as well.
The 2-year stability of eight psychometric scales was examined in a middle-age Swedish normal population. Stability for psychosocial factors over 2 years were moderate and tended to be lower in groups of low socioeconomic position. Data suggest that correction of attenuation bias is relevant in longitudinal studies also for psychosocial factors, and this may be especially important for studies including people of low socioeconomic position.
